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Amendments To The Ciairns: 

This listing of claims replaces all prior versions of claims in the application- 
Listing of Claims 

1 . (previously presented) A method of processing a specimen comprising: 

a first step of etching a specimen, which is a lamination layer formed on a 

substrate and includes at least one layer made of NiFe alloy or NiFeCo alloy, by gas 

plasma with a gas which contains chlorine at a temperature of the specimen below 

200°C in an etching chamber; 

a second step, which is performed immediately after said first step, of 

removing a residual chlorine component deposited on an exposed portion of said 

lamination layer during said first step, and eliminating debris deposited on a side wall 

thereof by rinsing the same using at least one liquid; and 

a third step of drying the specimen immediately after the rinsing thereof by 

placing the specimen on a hot plate and by heating the specimen at a temperature 

below 200*C. 

2. (currently amended) A method of processing a specimen according to claim 
1, wherein said second ctop io a nd third steps are executed in continuous 
succession after said first step jn the same apparatus . 

3. (previously submitted) A method of processing a specimen according to claim 
1 , wherein said gas plasma is generated using at least one of Cl 2l BCl 3 , Ar and 0 2 
gases, or a combination thereof. 

2 



PAGE 3119 * RCVD AT 612112004 5:56:19 PM [Eastern Daylight Time] * SVR:USPT0£FXRM/5 * DNIS:8729306 ' CSID:703 312 6666 * DURATION (mm-ss):05-04 



06/21/04 MON 1 7:56 F AX 703 312 6666 A T S K ©004 



4. (previously presented) A method of processing a specimen according to claim 
1 , wherein said second step of liquid rinsing includes one or more than two of the 
following steps: 

(A) pure water rinsing, 

(B) alkaline liquid cleaning followed by water rinsing, 

(C) acidic liquid cleaning followed by water rinsing, and 
<D) neutral detergent cleaning followed by water rinsing. 

5. (canceled) 

6. (previously presented) A method of processing a specimen according to claim 1, 
wherein a temperature of the liquid is controlled. 

7. (previously presented) A method of processing a specimen according to claim 1 . 
wherein said lamination layer includes, in addition to said NiFe or NiFeCo alloys, at 
least one or more of the following layers which are to be etched by gas plasma in the 
etching chamber: 

(A) photo resist layer, 

(B) alumina (AI203) layer, 

(C) silicon oxide layer, 

(D) Cu layer, 

(E) Ta layer, and 
(P) Cr layer. 
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8. (previously presented) A method of processing a specimen according to claim 1 , 
wherein the substrate is a sintered substrate comprising Al 2 0 3 and TiC, and on the 
substrate a layer of NiFe or NiFeCo alloy is formed, which is to be etched in the 
etching chamber. 

Claims 9-11. (canceled) 

1 2. (withdrawn) A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto and including a 
multiple layer resist etching thereof, comprising the steps of: 

forming a lamination layer comprising an upper photo resist layer, a hard 
mask layer made of Si0 2 or alumina, a lower photo resist layer, and a seed layer 
made of NiFe or NiFeCo alloy; 

plasma-etching said hard mask layer using said upper photo resist layer as its 

mask; 

plasma-etching said lower photo resist layer to form a deep groove therein 
using a gas which contains chlorine with said hard mask used as its mask until said 
seed layer is exposed in the bottom of said deep groove; 

removing a residual chlorine component deposited on an exposed surface of 
said seed layer by rinsing with a liquid; 

drying after removal of said residual chlorine component; and 

embedding NiFe alloy into said deep groove to connect with said seed layer 
thereby forming said upper magnetic pole. 
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1 3. (previously presented) A method of manufacture of a magnetic head having 
an upper magnetic pole and a lower magnetic pole disposed opposite thereto and 
including a seed layer processing thereof, comprising the steps of: 

forming a lamination layer comprising a seed layer made of NiFe or NiFeCo 
alloy, an upper magnetic pole made of NiFe alloy contacted to said seed layer, a gap 
layer made of an oxide such as alumina or silicon oxide in contact with said seed 
layer, and a shield layer made of NiFe alloy in contact with said gap layer; 

plasma-etching said seed layer using a gas which contains chlorine with said 
upper magnetic pole used as its mask; 

removing a residual chlorine component by liquid rinsing immediately after 
said plasma-etching step; and 

drying the rinsed body immediately after said removing step by heating at a 
temperature below 200 °C after placing the same on a hot plate. 

14. (previously presented) A method of manufacture of a magnetic head having 
an upper magnetic pole and a lower magnetic pole disposed opposite thereto and 
including a gap layer processing thereof, comprising the steps of: 

forming a lamination layer comprising a seed layer made of NiFe or NiFeCo 
alloy, an upper magnetic pole made of NiFe alloy contacted to said seed layer, a gap 
layer made of an oxide film in contact with said seed layer, and a shield layer made 
of NiFe alloy in contact with said gap layer; 

etching said seed layer; 

etching said gap layer by plasma processing using a gas which contains 
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chlorine or fluorine with said upper magnetic pole used as its mask; 

removing a residual chlorine and/or fluorine components by liquid rinsing 
immediately after said gap layer etching step; and 

drying the rinsed body formed by the above steps by heating at a temperature 
below 200 °C after placing the same on a hot plate. 

1 5. (previously presented) A method of manufacture of a magnetic head having 
an upper magnetic pole and a lower magnetic pole disposed opposite thereto and 
Including a trim-processing thereof, comprising the steps of: 

forming a lamination layer comprising a seed layer made of NiFe or NiFeCo 
alloy, an upper magnetic pole made of NiFe alloy contacted to said seed layer, a gap 
layer made of an oxide film in contact with said seed layer, and a shield layer made 
of NiFe alloy in contact with said gap layer; 

etching said seed layer; 

etching said gap layer; 

trim-etching said shield layer using a gas which contains chlorine by plasma 
processing with said upper magnetic pole used as its mask; 

removing a residual chlorine component by liquid rinsing immediately after 
said trim-etching step; and 

drying the rinsed body immediately after said removing step by heating at a 
temperature below 200 °C after placing the same on a hot plate. 

1 6. (previously presented) A method of manufacture of a magnetic head having 
an upper magnetic pole and a lower magnetic pole disposed opposite thereto, 

6 



PAGE 7/19 * RCVD AT 6/2112004 5:56:1 9 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID:703 312 6666 * DURATION (mm-ss):05-04 



06/21/04 MON 17:57 FAX 703 3 12 6666 



A T S K 



©008 



comprising the steps of: 

forming a lamination layer comprising a seed layer made of NiFe or NiFeCo 
alloy, an upper magnetic pole made of NiFe alloy contacted to said seed layer, a gap 
layer made of an oxide film in contact with said seed layer, and a shield layer made 
of NiFe alloy in contact with said gap layer; 

plasma-etching said seed layer, said gap layer and said shield layer 
consecutively with said upper magnetic pole used as a mask; and 

applying a corrosion prevention treatment, which is performed immediately 
after said plasma-etching step, for removal of a residual chlorine component 
deposited on an etched surface thereof, including rinsing of the body to be treated 
and drying the same by heating at a temperature below 200*C after placing the 
same on a hot plate. 

1 7. (previously presented) A method of manufacture of a magnetic head 
according to claim 16, wherein said gap layer is etched by gas plasma containing 
fluorine, said seed layer and said shield layer are etched by gas plasma containing 
chlorine and argon, and wherein said the rinsing in said corrosion prevention 
treatment is carried out liquid. 

1 8. (previously presented) A method of manufacture of a magnetic head having an 
upper magnetic pole and a lower magnetic pole disposed opposite to each other, 
comprising the steps of: 

forming a lamination layer comprising a seed layer made of NiFe or NiFeCo 
alloy, an upper magnetic pole made of NiFe alloy contacted to said seed layer, a gap 
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layer made of an oxide film in contact with said seed layer, and a shield layer made 
of NiFe alloy in contact with said gap layer; 

plasma-etching said seed layer and said gap layer consecutively with said 
upper magnetic pole used as a mask; and immediately thereafter, 

applying a corrosion prevention treatment for removal of a residual chlorine 
component deposited on an etched surface thereof, including rinsing of the body to 
be treated and drying the same by heating at a temperature below 200 °C after 
placing the same on a hot plate. 

19. (previously presented) A method of manufacture of a magnetic head having an 
upper magnetic pole and a lower magnetic pole disposed opposite to each other for 
manufacturing said upper magnetic pole thereof, comprising the steps of: 

forming a lamination layer comprising an upper magnetic pole layer made of 
NiFe alloy, and a mask layer of a photo resist or an oxide film made of alumina or 
silicon oxide film which is laminated on said upper magnetic pole; 

plasma etching said upper magnetic pole using said mask layer as its mask; 
and immediately thereafter, 

applying a corrosion prevention treatment for removal of a residual chlorine 
component deposited on an etched surface thereof, including rinsing of the body to 
be treated and drying the same by heating at a temperature below 200 °C after 
placing the same on a hot plate. 

20. (previously presented) A method of manufacture of a magnetic head having 
an upper magnetic pole and a lower magnetic pole disposed opposite to each other 
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and including a process for manufacture of said uppar magnetic pole thereof, 
comprising the steps of: 

forming a lamination layer comprising, sequentially from above, 

(A) a photo resist film, 

(B) an oxide film layer made of alumina or silicon oxide, 

(C) an upper magnetic pole layer made of NiFe alloy, 

(D) a seed layer made of NiFeCo alloy for bonding said NiFe alloy, 

(E) a gap layer made of an oxide film of alumina or silicon oxide, and 

(F) a shield layer made of NiFe alloy; 

carrying out the following plasma etching steps in continuous succession, 
(Step 1 ) etching said oxide film layer using said mask layer as its mask, 
(Step 2) etching said upper magnetic pole layer using said 5 oxide film layer as it 
mask, 

(Step 3) etching said seed layer using said upper oxide film layer or said upper 
magnetic pole layer as its mask, 

(Step 4) etching said gap layer using said upper oxide film layer and said upper 
magnetic pole layer as its mask, and 

(Step 5) trim-etching said shield layer using said upper oxide film layer and said 
upper magnetic pole layer; and immediately thereafter, 

applying a corrosion prevention treatment for removing a residual chlorine 
component deposited on an etched surface thereof, including rinsing of the body to 
be treated and drying the same by heating at a temperature below 200 °C after 
placing the same on a hot plate. 
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21 . (previously presented) A method of manufacture of a magnetic head 
according to claim 20, comprising carrying out any steps of said plasma etching 
steps 1-5 in succession, then immediately thereafter applying said corrosion 
prevention treatment for removal of the residual chlorine component deposited on 
the etched surface thereof. 

22. (previously presented) A method of manufacture of a magnetic head 
according to claim 20, comprising carrying out the rinsing/drying process 
immediately thereafter each step of said plasma etching steps 1-5 for removing a 
residual chlorine component and a debris on a side wall, said rinsing/drying process 
being executed in continuous succession within a single unit. 

23. (previously presented) A method of manufacture of a magnetic head 
according to claim 20, wherein, in order for a selectivity ratio between each mask 
and its under-layer to become large during each plasma etching step, said etching 
process (1) is executed using a gas which contains mainly BCb or fluorine, said 
etching processes (2) and (3) are executed using a gas which contains mainly 
chlorine, said etching process (4) is executed using a gas which contains mainly 
BCI3 or fluorine, and said etching process (5) is executed using a gas which contains 
mainly chlorine, respectively. 



10 



PAGE 1 1/19 * RCVD AT 6/21/2004 5:56:19 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID703 312 6666 * DURATION (mm-ss):05-04 



